Biosurfactant attracts people's attention because of its advantages of green and low toxicity. Lactic acid bacteria are beneficial to human and animal health. In order to make the application of surfactants safer, SDS standard curve was established, 65 strains of Lactic acid bacteria were used as screening source, and oil expanding circle was used as index to screen the strain with strong surfactant production capacity. The results showed that the standard curve of SDS was Y=34.82+(-1495.97) X1+33.11X2, and all strains had the ability to produce surfactants. Surface activity varied with bacteria. The concentration of surface activity ranged from 111.15mg/L to 736.23 mg/L. The concentration of BS in supernatant of LB6, 49, F70, 20 and Y1 strains was selected for screening. The concentration of BS in supernatant was 561.01~935.77 mg/L, and the concentration of BS on cell surface was 401.67~1076.94 mg/L. Considering the highest BS-producing strain is F70, the result of 16SrDNA showed that the strain is Pediococcus acidilactici F70. This experiment provides basic data for the production of surfactants by Lactic acid bacteria. Series E: Food technology ACTA UNIVERSITATIS CIBINIENSIS Series E: Food technology ACTA UNIVERSITATIS CIBINIENSIS Series E: Food technology ACTA UNIVERSITATIS CIBINIENSIS Series E: Food technology ACTA UNIVERSITATIS CIBINIENSIS Series E: Food technology ACTA
INTRODUCTION
Biosurfactant is a kind of metabolic product with surface activity secreted by microorganisms in the metabolic process. Compared with chemical surfactants, it has the advantages of low toxicity, high biodegradability and good environmental compatibility (Sudhanshu et al., 2015) , but its existence is small or even trace, and its production cost is higher than chemical surfactants. Early research was seen in 1946. In 1949, the biosurfactant rhamnolipid was produced using Pseudomonas bacteria. (Kim et al., 2019) . (Arima et al., 1968) found for the first time that a new bioactive compound was found in the fermentation broth of Bacillus subtilis, which is today's aliphopeptide surfactant, crystalized and marketed as surfactin. The production of surfactants by microbial fermentation is technically and economi cally feasible and suitable for mass production, thus becoming a new topic in the field of biotechnology (Carmen et al., 2018) . Biosurfactants (Alves et al, 2019 ; Chakrabarti, 2012) with antifungal, antibacterial, antimycoplasma and antiviral properties will become safe and effective alternatives to synthetic and antimicrobial drugs due to their relatively safe sources. (Hmidet et al., 2019) Biosurfactants were isolated from Candida albicans SC5314 and Candida smooth CBS138, and their applications were mainly focused on antimicrobial and therapeutic aspects. Studies showed that biosurfactants showed antimicrobial activity, especially against several pathogens in intestinal tract and female genital tract (Surekha et al, 2016 ). On the one hand, there are few probiotics with low yield of surfactants discovered at present, so it is necessary to further enrich the species and find out the suitable bacteria for direct or indirect application, preferably non-pathogenic bacteria (Zdarta et al, 2019) . On the other hand, we cannot guarantee that all biosurfactants are harmless to humans or the environment, nor can we guarantee that they will not cause secondary pollution, so the wide application of biosurfactants to agriculture, medicine and other fields requires more 86 comprehensive and deeper research (Singh et al, 2019; Liu et al, 2018) . Lactobacillus is an important probiotics, which generally refers to the bacteria that can fermenting sugar and produce lactic acid, so it is also called lactic acid bacteria, including Lactobacillus, Bifidobacterium, Streptococcus, Enterococcus, etc. (Wang et al, 2015; Figueiredo et al, 2015) . It is widely used in food industry because it is usually considered to be safe. Lactic acid bacteria are used around the world to improve the storage quality and nutritional value of many perishable foods, such as milk, vegetables, meat, fish, grains, condiment, pickle, some juices and soy drinks (Kozludzhova et al, 2015) . In these functional foods, lactic acid bacteria may be present initially or added during preparation. The most widely used is as a leavening agent for dairy products, mainly used for fermented dairy products such as cheese, yogurt, buttermilk, sour cream, etc. And quite a lot of lactic acid bacteria play a beneficial role in human and animal health (Chen et al, 2016) . It has been reported that probiotics can maintain the balance of intestinal flora and inhibit pathogenic bacteria, and their mechanism is mainly attributed to the production of acids, hydrogen peroxide, bacteriocins and other substances (Gao et al, 2019) . However, some scholars also pointed out that its mechanism may be related to surfactant secreted by some probiotics (Hajfarajollah et al, 2018) . In order to make the application of surfactants safer in food and medicine, environmental remediation and other industrial fields, 65 strains of lactic acid bacteria were used to screen out strains with high production of biosurfactants, providing basic research for industrial application.
MATERIAL AND METHODS
Microorganisms 65 strains of lactic acid bacteria from Goat Milk Technology Lab (Shaanxi University of Science & Technology, Xi'an, China) mixed evenly by 5% (v/v) in MRS medium (Qingdao Hobobi MRS), and then obtained the active solution for 24 hours at 37℃ positivity. The same method to revive the third generation. The above third-generation inoculum with 5% (v/v) obtained above was inoculated into No-Tween Medium (Refer to the formulation of MRS medium for Tween removal, peptone 10.0g/L, beef powder 10.0g/L, yeast powder 5.0g/L, glucose 20.0g/L, magnesium sulfate 0.1g/L, sodium acetate 5.0g/L, ammonium citrate 2.0g/L, potassium diphosphate 2.0g/L, manganese sulfate 0.05g/L). The mixture was fermented in a 37 °C incubator for 72 h to prepare a curd.
Determination of pH in bacterial suspension
PHS-3C pH meter is used to determine the pH value of bacterial suspension at room temperature.
Determination of optical density in bacterial suspension
The suspension of 1 mL bacteria was diluted with 2 mL pure water and shaken evenly. The optical density was measured at 660 nm. 1 mL culture medium was used as blank control.
Calculation of oil film center thickness
The volume of paraffin wax added was 80 μL, but in different experiments, the diameter of oil film formed after stability was not stable, resulting in unstable oil film thickness. In order to eliminate the influence of oil film thickness on experimental measurement results, the oil drain ring diameter formed by surfactant with the same mass concentration varies greatly. The formula can be integrated according to:
where: a is the radius of the oil film, cm; b is half the thickness of the central oil film, cm; V is the volume of paraffin oil, cm3.
Determination
of standard curve of biosurfactant Sodium lauryl sulfate (SDS) was prepared into standard solutions with mass concentrations of 0, 150, 300, 450, 600, 750 and 900mg/L at room temperature (t = 25℃). In the glass dish (D = 9cm), 20mL distilled water was added, followed by 80 μL liquid paraffin, and the liquid paraffin was placed for 1 to 2 hours, so that the liquid paraffin evenly distributed on the water surface to form a film. The diameter of the oil expanding circle was measured by adding 20 μL standard sample in the center of the paraffin oil film, and then half of the oil film thickness was calculated according to formula 1. The corresponding data were input into the computer and analyzed by JMP software.
Extraction of biosurfactant
Bacterial cells were removed by centrifugation for 10 minutes at 10000 r/min. The supernatant was filtered through a filter with 0.22 μm pore size. At last, 2 μL supernatant droplets were placed in the center of the paraffin oil film until the oil expanding circle was stable.
Extraction of Biosurfactant on Cell Surface
The Lactic acid bacteria with strong biosurfactant were further screened. Bacterial cells were removed by centrifugation for 10 minutes at 10000 r/min. The weight of the bacteria was suspended in 20 mL phosphate buffer brine, and the suspension was kept at 37℃ for 2h, while mild stirring was used to release biosurfactants. The supernatant was determined according to the above method. Subsequently, the bacterial cells were removed by centrifugation (10000 r/min, 10 min, 10℃), and the remaining supernatant was also determined by the oil drainage zone.
Identification of strains
Lactic acid bacteria were identified and screened by 16SrDNA method: the pure colonies of the strain were firstly picked and cleaved in 50 mics TaKaRa cracking buffer. After denaturation at 80℃ for 15min, the supernatant was centrifuged for 15min (8000r/min) and used as the template. The objective was expanded by the TaKaRa 16SrDNA bacterial identification PCR kit. Through the polymerase chain reaction (PCR) the target DNA is enlarged, which can be used to amplify DNA fragments throughout the series. The response systems and conditions are showed in Table1. The PCR products were purified by 16SrDNA fragments using the Takara mini BEST entertaining gel DNA extraction kit, ver.4.0. and DL 2000 DNA Marker (including 2000, 1000, 750, 500, 250 and 100bp fragments) for electrophoresis according to the manufacturer's instructions. 
RESULTS AND DISCUSSION

Standard curve determination of biosurfactants
The regression equation was established by taking the concentration of biological surfactant (Y) as the dependent variable, half of the oil film thickness (X1) and the diameter of oil expander (X2) as independent variables. The result is shown in Table  2 . The predicted and actual values are shown in Figure 1 . From Figure 1 , the regression equation is: Y = 34.82 + (-1495.97) X1 + 33.11 X2. The determination coefficient was R 2 =0.9819, P=0.003, which shows that the regression effect of the model is good, and the regression coefficients reach a significant level.
Preliminary screening of strains
The biosurfactant production was determined by measuring the diameter of the oil expanding circle. Strains with high surfactant production were screened out. The result is shown in Table 3 . The pH range of 65 strains tested is 3.5~5.0, indicating that there are acid substances produced in the production process, but the difference is not significant, the optical density difference is large, but there is no relationship with the production of surfactants. The test strains all have the ability to produce biosurfactants. The surface activity varies with the bacteria. The surface activity concentration range is 111.15~736.23 mg/L, and There were 17 strains of biosurfactant production is less than 400 mg/L, 17 strains at 400 ~ 500 mg / L, 20 strains at 500 ~ 600 mg / L and 11 strains above 600 mg / L. Finally, five strains producing BS higher than 630 mg / L were selected, namely LB6, 49, F70, 20 and Y1. 
Rescreening of strains
Re-screening strains were obtained by screening the amount of biosurfactant produced by supernatant and cell surface. The result is shown in Figure 2 . All the 5 strains of Lactic acid bacteria (LB6, 49, F70, 20 and Y1) obtained in the initial screening have the ability to produce surfactant. The concentration range of supernatant BS in the rescreening operation is 561.01~935.77 mg/L, and the concentration range of cell surface BS is 401.67~1076.94 mg/L. The amount of BS produced by supernatant in the five strains in the double screening operation is slightly different from the initial screening data, and there may be errors in the measurement. Strain F70 showed outstanding performance in this screening experiment. Although the wet weight of bacteria was not the highest, the surface activity of supernatant and cell surface was the highest, so it was selected to continue the experiment.
Identification of strains
The screened lactic acid bacteria were identified by 16SrDNA method. Firstly, the pure colonies of the strains were selected and lysed in 50 mL TaKaRa cracking buffer. After denaturation at 80 for 15 According to the agarose gel electrophoresis in each position (Figure 3) , after the predicted size of Lactobacillus F70, 1099bp was calculated. Lactic acid bacteria F70 based on 16S rDNA homology of partial sequences with the sequences available in the NCBI database confirmed the preliminary identification as Pediococcus acidilactici. A system evolutionary tree was constructed by adjacency to track the evolutionary mode of segregation at the similarity angle of the sequence (Saitou et al., 1987) . Evolutionary analysis was performed by mega 7, and the bootstrap consensus tree inferred from 800 replicates (Felsenstein, 1985) . Evolutionary distance is calculated using the p-distance method, in terms of the base difference at each point. The analysis was divided into eight nucleic acid sequences. The password location includes 1 st+2nd+3rd+Noncoding. All spaces and missing data locations have been deleted. The final data has 561 locations (Kumar s. et al, 2016) . According to the four methods, according to the phylogenetic tree (Figure 4 ), the motility of Lactic acid bacteria F70 and Pediococcus acidilactici NGRI 0510Q was 91%. 
CONCLUSION
In this study, 65 strains of lactic acid bacteria tested had the ability to produce biosurfactants. Surface activity varied with strains of lactic acid bacteria. The concentration range of surface activity was 111.15~736.23 mg/L. Five strains with high BS production were screened out, which were LB6, 49, F70, 20 and Y1. The concentration range of BS in supernatant of the compound screening medium was 561.01~935.77mg/L, and the concentration range of BS on the cell surface was 401.67~1076.94mg/L. The strain with the highest BS production was F70, and the 16S rRNA results showed that the strain was Pediococcus acidilactici.
